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The relationship between the feeding rates by a predator and the prey density is referred to as the
functional response which has been modeled using different mathematical formulae. We estimated
the per capita removal rates of benthic algae by a grazing fish Plecoglossus altivelis from the biomass
accumulation of the benthic algal mats developed in fish-exclosures and enclosures. We fitted and
compared nine different functional response models to the removal rates estimated from the benthic
algal biomass ranging from 1.9 to 24.1 g ash-free dry mass m * and fish densities ranging from 0.9 to 8.9
fish m . Suitable model was selected based on the information theoretic approach and the results of the
significance test for the model parameters. As a result, the functional response of P altivelis was more
clearly described by the model as a function of the ratio of benthic algal biomass to fish densities.
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HEBYORBITEEENE OBGFREOEZRD 5 F
THERD—DTH% (Feminella & Hawkins 1995, Gruner et
al. 2008, Hillebrand 2008, 2009), —f&lc, EBHAEYIOLFER
&, fiBFEORE LA EYOEMMEHT 2 BIFRICICRYT
% (Case 2000), BHAEYIOEKE LHBHEOREEE (HiH
1 A AR S 72 0 ICRB T 284 E) OBRITHEGE
HIISTH D (Solomon 1949), kA& IxFEHDENY) TN E
NTW% (Jeschke er al. 2004), EEBIWIMNMTEBERZRET
DR, THNETIHEHEY VRN ARz W TRE DR
MmN B/NINC AR T 2B HEARRETHE S A T
% (Elwood & Nelson 1972), %7z, BHEFFEORERT —%
RO S, wEEY 1 RN OF D HE (5
BEW L EAED 1 HY 7 D ICHE D 5 HER S5 )
&, HEEEOT M GREIYZERZE U 25 O 25
TR A BB R T BSRrUTBBIHYORETICI
BIL, #EFHYOTGFRICKIHT S EPREENTNS
(Cattaneo & Mousseau 1995), UL, ))& BRI
W9 BB OREEEN SIS IZARTZHS M N TV,

INFETIBREIN TV B HIEE ORERERN R IS 2 2 3 #0T
ETIWVEKREL 2DD2 AT, BEYOEKEREEDHZE

B9 2ETI (prey-dependent model) 5K U EHAEY) & i
BHOWEEEEE 2 AR E T2 ET )V (predator-depended
model) IZ %7 /" 11 % (Abrams & Ginzburg 2000), Holling
(1959a, b) (&, BHAYIOMEAREE 2228 L3 % 3 DO
I ISE TV, type I ETIV (BREFENRIEHEML, H5
BHAEI D EABUEEE T—EI1C%3), type I ETIL GREHE
JEDMENRNMRAIE T LU T —EDORBEEITET ) BX
U type HI 7))V (FREFED S FHiFRZ IO THIML T—
EICR2) ZRE L, ThH0ETIVIE, BiE, MBE&ED
BEREM R e RS HARET ISR > T B, Z D%, Holling
DETIVEIBIELT, LY EHiEE OMIRBESZZ L
9 %E7 )V (Beddington 1975, DeAngelis et al. 1975) &
UHiBEH L EHEMOMRAREEREOEZER LT HET IV
(Arditi & Ginzburg 1989, Arditi & Akcakaya 1990) AR X
NTWV3, ZhSOBEETIVOEMNMEIE, EEMBXUH
B DAL N FL75 2 5o TR 72 i\ 7o R K
U A THEAFE N TS (Vucetich er al. 2002, Jost ez al.
2005, Kratina et al. 2009),

7 2L Plecoglossus altivelis (Temminck & Schlegel) (& H A D
WNC IR 53409 B il ELE R T H %, A I EE R NIK
H/KFEERTH D, HAZHOM)IITHREBRZHOE L
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TR ZEDTTDN TV B, WIS U THEY 235
HHEZFEBMELTHEL, ZOHRICEEDIRDZERL
THEBEEZHHMAICRAT 2EEE R 5N 5 (Iguchi &
Hino 1996), 77 I OEREII A5 AR D BFR DN 7%
ML, RIRZ % Tapinothrix janthina (Bornet & Flahault)
Bohunickd & J. R. Johansen HV& 59 2 BEE DIE K Z 2 3 (Abe
et al. 2001, ZF LT, ZN5DOECITA I mEERE OEhHH
FEICH 2% KX T (Abe et al. 2007), HADMJIERERICE
WTC, 7S SRS OB XU —REFEICKE R
WERNFIUES —RINEETH D, TOWNEZTHTBIC
&, e, 7 ME R R K S A LA IS O
BifFm & OR%R (EBEEICNT 27 TOERENIG)
RS 5 T EMRETH B (Case 2000), Z T TARWMIZETIE,
7 ORI 2 R ET U 7z N TN T K E s
HIEOHGFEORMZ (LA, S, B MEEREEOHFRE
BRO7 AOMAEEEICE T 7 21 B0 OHEHD
HWEEHELZ, ZLTC, B5NeT—2%, TNETICHE
REINTVBRENZBEEERN ST T IVICEA LT, W
A ERBRE IO 2 7 L OMREN RS2 £ HBRE T ILICD
WG LTz,

mHEFE
711 RBERY ORERY REOHTE

AWZE T, 7LCHRBINTOSMNEEREEL OB R
N IC B 2 BFROHZLZ FidoMn e LD T
£

dN,/dt = m,N, - s, G
TTT, tERER, m ZBUFER N B B G WL D
MRAEEKT, 513, BUFRNICET 27 TOHREICK>TH
RIS 72 D IS A I B A ERE OB R 2R L, 7
1 24720 OHFEH O & 7 TOMEREBEEEORICEH LU,

X1 OWHTERERNT, FidoX 2 2155,

N@©) = m; exp(mt)(m,N; —s) +s,)

CTCTT, -0 DMOBIERE N, L35,

BELOFEN WM T T, BEDIER U CEEimia s 5
SRICHIEES % LA O s & O BIF R OIFHIZ L, 1
VAT 4w 7 TEMTES FfD 2002), &->T, BifF
BN CBIZBGFEOEMEm &, OV ATy A%
LI TERDOA 3 TEENS,

m,= N;'dN,/dt = r(1 - K'N,) &H3)
TTT, rBXUKIE, ZNENBEEEREONIIEIRE
% XUCRABIFREZERT,

ARFZETE, 7 LICHREBI N TORW B EERE OB
BOKFHEZIED 5, (& BERE OISR & BiFEROM RN
(K 3) ZHEE Uiz, 7 2ZIE L TOEW A L) ZYEfH L,
Z TITTE R E T s RS O Bifr i 2 S2BAA N 5 2 H
flc 24 HIE GF13 D WE Lz, £LTC, FaddRX 4k
DEREHOBIFRICBT 2R zF/IN U, &, M
IS, B ORIEEC X 0 BIFRNKE A9 5 Lo

H2

BiFET— 22 v,

m(N,) = In(N, ,N,")/2 (FH4)
TCTT, NNBXUN,, &, ZFNENERRGIS HBXTU
t+2 HONEEHRE OB RZ/Rd . mWV) 3BFE N, O
RrDENMRZRY . £ LT, SREHOBIFRZFNZHE
FUEIRZ HIZE L LTzmlaafmic L0 3 ZHEE Lz,

AL OBIFRE N ICBIT 57 21 1 Y470 OHEH
DHE (g) 13, X2 ZZF LI Tl 5 ZHWTHEE Uiz,

g;=5,/D =m,(N.(t) - Nexp(m,t)) D1 (1 - exp(m;1))*

K5
CTT, D7 LOEMAEE 2R,

AT, 7 ZICTERBEN TV S EEEREOBIF &
DOREHEZ NS, 721 B0 OFEH D HEZHEE Lz,
7 IO AR 28 Z Te N L)1 2%l U, 2 TISTBRE
NI A BRI OB 8 2 FERA N 5 2 HAFIC 24 HIH
GH13ED HEL, 2L T, BREHOBFRZ K 31X
ALTHRE LT mBLRUO7 2OlEEEEZA 5 ITAAL
T, SREHOBFERICE T 27 21 B4 OFEHD &
e HEE L,

NEREHEOREFET —2DNE&E

(& RS OBIF R ORFMZ b Z 2 RIOJE (511
20076 H11H~7 A5H, #E§2132007F7 H 24 H~
8 H 17 H) THIE UTzo EERICHWEANLFING, My ITE
HENIHKERS OIS > 2 — UK ST LT & (36723
N, 138°16' E) OBONICH S5 L7z 4 DOBIKa> 71—
MRS (4 x 2 m) NICPER LTz, RSt Rk (8.6
Lmint) &TFHh)IIDm)II7k (3.0 Lmint) ZEK L TKEE 30
em ICFHE L, WU (BHE20em) ¢E=——)VE&H (5
90 cm, MHE 6 mm) Z o> THEMNMNZ 2 DOXHE (2
x 2 mTiMF Tz, Z UC, SRIEITKFR Y T2 B TR G
W 21.4~473cms™h) ZREC Uiz D& NI & Liz (Abe
et al. 2007), B ANTLHIND 6 AT CHIE U Tz id 0 T il
X, $ODALMIOMTHEEREZEALN TN >z (—IT
BLE T, F, 4 = 0.048, p > 0.9)0 & N LI D)% E = —
Ve (FEG 6 mm) TE > CHEDN & RS 7 2HR
BUERNIRREIC UTetg, &0 B 25 RDFESEZ 271 (30
x 30 cm) ZANTT IOREBLGFTE Ule, FERPICT 2D
BIC K o T T janthina HHE5E U THEERRIEREE OB IHE D
ZT 2T e RS T2, RER 1B, 2 BTN T 210 @k
CEEREHERE 97 mm + 4 (REHE(R2E), “PH{AE 13.25 ¢ +
1.79,n = 80) Z8& N T INCUNA L TS BEZIRESE T,
FEWE XA LT T janthing ZHHEE BTz, EEBR 1K T
%, NI O S KGRI E LiciEze T v+ 75
VTCEEREL, 2 TCOEMEEXANEANEZ 2, ZLT,
S22 Bilhn 9 HEfc 7”2 5 fifA& (139 mm + 3,37.88 g + 2.69,
n = 40)ZENTHNNCINA U TS REZ B4, &5,
ANLWINC 7 272 NE LTV BRI, MEfEzigE-o TKED
RAZBIWE, FERICIE R A BRI Z /G U T BRICHE L7z K
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XX DZETHE LIEENMEDT 22 iz, fEtfao
o e, HAYA S (20060) DYRE Lz TEPIREBRD
WIEAERICA T2 AA RS2 IKHEC T 1o 72,

8§ ODANTHNINCFHINAELTW 7 ke THRD BT
b, FENMD 1 DDONTIHINCET L 2NEET, &5
—HOANLHINCFNENT 22 (098 m?), 4 (1.8
FEm?, 10 44E2m?) BXU20E BIREmM?Y %Y
BLT 7AOMEREBEEREX, FHiE XAV TEDNIKH
Fi (2.25 m?) M7=0 THIEL, AREMH T THALNZHPIN
(Abe et al. 2004) 1TRE LTz, EERICHEA L7z 36 itk 7 1
OEEREBS KOEREO M BHERS) &, F51 T’
ZTNFEN 112 mm (+ 4) BXUT19.58 g (+ 2.65), Fr2 T
BZNZFN 144mm (= 4) BXU 41.76 g (+ 4.29) ThHoiz,
7 ADFAER, FER 1 BXUEE 2 OB THER AN
51 (Welch @ ¢ # 7, df = 58.25, t = -26.04, p < 0.001),
FER LICLERTHER 2 TRED T2, FERIAR P, ALFI
N7 LOIRRER G HEIZE L CESY « JEC LIk D W 25
“i, FAREOREOMAE ANBE AT, iz, Bigihic—
EDL 2R L, Z D% A LTz ERIC M > T2
i - SBR Uitz bIid 0 itk e UTZE DRz LT,
FERHARI OKIRIE, 159 ~ 254°C (2B 1) XU 18.6 ~
26.6°C (F2Bh 2) OHIFHTEHIL 7z,

B, SATHIDEE 6 DO, The
NOBFT SIIEAIEATID EF7 1 ROESEZ 2 A1)
FKHEICENZ 5 x 5 cm DHFFERALSFA/a T I ey
VEAWTHRE Uz, BRE LRI E B 5 R HliHE A #E
(Whatman GF/C, Whatman International Ltd, Maidstone,
England) TAi#L, BUFEMEHORRIE Uiz, &, FEk
BABAI O & B RNE 2 DIT/NVSIT L, 1 DDk FREE
FRRAHT IS 10% RV U Y TEHBICEE L, 95 1D0
RN AT D A fEARE T A U CHIFERE A OE & Uiz,

AW TIE, (A EEBE OB R ZMEE (AFDM)
TR Uz, T AMHEARKT A Uzidkl 2 80°C ¢ 1 HREHZ
BXET0.01 mg £ CHRERZFR L, ZO%, 500°C
T 1 BFEABES B THU 0.01 mg ETHERBRZE Uz, Ak
B Uiz ER 2 RERR (25 cm?) THRLUCBIFRZH
H U7 (Steinman & Lamberti 1996), FXEEHOHERIL 6
DOGATNHRE LB OEE & Uz, A ERERRE O
FRFEAHRZ, Power et al. (1988) D EEFHWTRD I, h—
< IMBRFHRAROFH R RICEE Lizadkl 2 R L, Pt
(x400) ZHWTHBERORZ M Lich - IO EE
BTz OB NEIE, wEZBIR U OB
T BB S NI OEIE L Lz,

TRETREMT

ST OGN, HEKE o =0.05 &L, a7 1) —
Y7 b R version 4.1.1 ZHWT17>7 (R Core Team 2021),
7 AZNAELTWEWD 4 DO NTI NS E NS5 s
B OMEmEE, BHFERzHELE, ATWIIZHRZY, B

KUHINREZ HNZEE L Uiz o ortnic X o g Uiz, 4
DONTHINOM THINRICEBAEZNRD bNERD - 725
“lE, 4 DOANTHNOBIFERET — 2 %% LD TR %
7o, HmReHAFEROMFRN 3 Z2H#ELE, &k,
m AT, SRR ORI GEEDOZE R & B,
BRUFHAZE L BNEBOREN) ZhilcLTwa T &%

WU T BAT> Toe MG OFTHE O el G RR A I,
RS —3 “gvlma” (Pena & Slate 2019) =\ 7z,

R NEBFREOHEFREB X U7 2OMEEEEEICES
FB7 21 EYT0OREO WEOHEEMZ, IR O
IR W TRENE 9 DOKEER ST TV (Table 3) I
LTERDTETNVERZHE L Ize KM THWEZET IV
&, 3DDETIVEE, HEFR (searching rate, FHEHMEH
Ve R 2 HAIRERRY 72 0 OmAs), WK (handling
time, fiEFEDEHEY BN THEL, ROBEEYOBE
LAY 5 X TICET B KD B X UTE5REL (interference
coefficient, fHEBEFEAOTFBOME 2ET) 23T,

753, Beddington (1975) DETIVCRAT % 7 LOfEK
e (D) IR 6 ZHWTHERH L,

D=F-1A! K o)
CCT, FBXU AR, ZThZThALHINCHERLIZT 20
BB IURREE 2 A )V TE S T AT DOEmEZ /R,

Arditi & Akgakaya (1990) DETIVICIE, 7IAEIAELIZA
TN OFEREH O S FEHEIE OB TR & 7 L O
EOERA LTz, RBTHEONIcT— 2T 2ETILVD
MTREODORTE, MR EICEHN Uz, #iE Rt iEH
BHR%E (AICo) PRENEVETFIVERBETIVEL, KE
ETIVD AICe D7 (AAIC) W2 A TFDETIVE, HTIRE
DORWET IV E LTz (Anderson ef al. 2000), AICc & R 78w
r— “AlCcmodavg” (Mazerolle 2020) ZRHWTHEM L7z,

BR
REREABITR D 77 1 DIRKE

KR T, 7 2OMEAEEEE 1.8 B m 2 DN T TH
BB, S 7H, 15H, 1SHB XU 22 HZIC, 8.9/ m?
DNTHNIT 15 HBICZENETNT 1 1 BOJECEEREL, [
FEEOEEDMAE ANBEZ T, FER2 T, 442 m?2D
ANIHIT 22 HiZIS, 8.9 m 2D ATLMJIT 16 HiLICZ
NEFNT L1 ROECEHRL, MEEOEREDCMHEAE AN
B2l £z, BRI TIE44E M2 BIXUSIEmM2DOA
T ThEDLIEDEREZZNEFN1IREBXIU 2 BEE L,
EE2TIE, 18FEm2 44 m2BLUSIEmM2DOAT
FITEDLIEOEREZNTN LR, 2RBBLU 2 BRI LU,

KERBAIARF DI B R ARE R DTRLEHEMN

IR 1 BRUTER 2 DBRIARAC, &2 TOANTIIIT T. janthina
EGE L, EEREICIEEd 2R &7k > Tz (Table 1),
¥, FEER2 TlE, T. janthina LARRICHBEICFEBZ T 5T
¥JH Chamaesiphon spp. B'% { HENTz,
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TERBEEDEMKR EBEEDBRK THETH > (Table 2), 753, HOHUTH ORI, 51
FRR1BRUER 2, 7aAZINALTHERVW4DDOAN  LFEE 2 ORRROEIICHELGENRD SN BifFmL
THINSIERE NI AR OBFRIX, WOl ZEBOZEIEM, F,,=10.061, p<0.005),
WS U 7212, TRAZICEEIERAME T U TiRARBIFRICEL

Teo T D%, BEHINLDBHIRICHEE L TRA LTz (Fig. Do

Z T, X O BGEENKESHDT S LHIOT—% (52

BT 0~ 12, B2 T 0~ 8 1) 1T i 0.8

SERE DBt & IR & ORIRR IR Uiz, 0 EAH O

KL HBR | BXOUER N, BERE AT IogEE o001

il (EBR1TEF, - 0.237, p- 0869, B2 TIXFE,, - = %

4011, p=0.107) BET 4 DDA T OBINER (1 T *;3’ 0.4 \®~

13 F, = 0.896, p = 0.462, 5k 2 TIF F, , = 2.172, p = 0.179) =

SIS BN A T2, ZCT, 4O ANTHID 2 0.2

BT — 2% % LD CERSH LR, BRI 5

DEBEHEICHINT 2 EMERAMI SN (Fig 2, £ 0.0 '
1 T F, = 1405, p<0.001, HBR2 T F, = 147.4, p < 60
0.001), ¥z, #ELlcERaRoyFBsiomEEs, 2 -0.2-

Benthic algal biomass (g AFDM m?)

Fig. 2. Relationship between the growth rates and biomass of benthic
algal mats developed in the four fish exclosures in experiment 1 (open
circle) and 2 (closed circle).

Table 1. Taxonomic composition of benthic algal mats developed in
the fish exclosures and enclosures at the start of the experiment 1 and
2. Mean values (+ 1 SD) of the dominance of diatoms, 7. janthina and
others are indicated.

Diatoms I'.janthina Orhers Table 2. Coefficients (+ 1 SE) of the linear regression equations
Experiment 1 describing the relationship between the biomass and growth rates of
Exclosure 0.41 + 0.01 0.57 + 0.05 0.03 + 0.04 the benthic algal mats developed in the fish exclosures in experiment
Enclosure 0.53 + 0.02 0.44 + 0.04 0.03 +0.03 1and 2.
Experiment 2 Intercept Slope
Exclosure 0.35+0.13 0.43 = 0.11 0.23 = 0.05 Experiment 1 0.467 + 0.028 * -1.125 x 102 £ 0.095 x 102 *
Enclosure 0.40 = 0.14 0.35+0.10 0.26 = 0.09 Experiment 2 0.591 + 0.020 * -2.086 x 102 £ 0.172 x 10°2*

*p <0.01

Experiment 1

807 a b c d
60
40 W W m
20
0 T T T 1 T T T T T T 1 L} T T T T T 1 T T T T T T 1

Experimeut 2

Benthic algal biomass (g AFDM m-)

f g h
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40 é..,; e /é"'l _,T .'ix.\.r =
2()! o TN s ._._._._§ .,9 \q './’ '“'—o;.,- #’./’ 1\5_.,9 1No.q 58 #(.,!/ Te-8-s-5-5., ,
0¥— = — T
0 12 1620240 4 8 12 1620240 4 8 12 1620240 4 8 12 16 20 24
Days

Fig. 1. Biomass accumulation of the benthic algal mats developed in the four fish exclosures in experiment 1 (open circle, a, b, ¢, d) and 2 (closed
circle, e, f, g, h). Mean values (= 1 SD) are plotted. The biomass data in the shaded area were excluded from the analysis due to the inclusion of
data after biomass losses by auto-sloughing.
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A MY EREERICN T 57 TDOMEER RIS WEENEL BB EADAL NI, iz, 7 IOFEHD H

7 A2 WA LT ALINCTE R E NS SEEE OB EICHERIFINC K2 HEEVNRA D NG > T (Fig.4).
Hi 1.9 ~241 g m2 OHEPATEH L, 7 TOMEAREEEEN IR N E RIS OBUFRB K U7 L OMEEEEEIC
REWANTHINE EBFROBMMIHI E N A EALAASN B Z7 1R Y0 OFEE O HEOHEEMEE 9 DDOKE
7o (Fig. 3)o #EELT27 2 1RYD OFEH O HER, GRS E T IVICE TR O H K, Beddington (1975) D
EHWERMEORER L HICHEINL, 7 10BEEEENKE  type I TV D AICc Bt /NE h o7z (Table 3), F7z,

Days

g Experiment 1

- 407 0.9 fish m? 1 1.8 fish m2 1 4.4 fish m? 1 8.9 fish m2

A 307 . 1 .

=20 . 1 1

g 10- T W 7] C:CO—O_Q-@-(H:l.%%
% 0 T T T T T T 1 T T T T T T 1 T T T T T T 1 T T T T T T 1
g Experiment 2

= 407 0.9 ﬁsl-Tm-Z 1 1.8 fish m=2 1 4.4 fish m?2 8.9 fish m?2

ERN O ' '

— -1 L 1 e = -

S 10- i/r““ul i - 51 34-dee% #5335 -
I AR i Mt CALALMND W siasioly WSt catiaia
5 0 4 8 121620240 4 8 121620240 4 8 121620240 4 8 1216 20 24

Fig. 3. Biomass accumulation of the benthic algal mats developed in the fish enclosures at 0.9, 1.8, 4.4 and 8.9 fish m2 in experiment 1 (open

circle) and 2 (closed circle). Mean values (+ 1 SD) are plotted.

107 0.9 fish m? 7 1.8 fish m™2
o 8 ® O i
g o ©
< 67 ° 1
Z °
E 4 © o% - o
=) e g
221 o © * ' ”0@@90
% 0- ® q IQ T 1 L O T T 1
£107 4.4 fish m? 1 8.9 fish m?
[+
X3 -
5
= 6— h
s
§ 47 )
g 21 :
0__‘;@(@9 . . | eoe@I®O : .
0 10 20 300 10 20 30

Benthic algal biomass (g AFDM m2)

Fig. 4. Relationship between the per capita removal rate by P. altivelis and benthic algal biomass at the fish densities of 0.9,

1.8,4.4 and 8.9 fish m2 in experiment 1 (open circle) and 2 (closed circle).
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Table 3. Results of the model selection analysis for the fits of the nine
functional response models using the data of both experiment 1 and 2.

Form AICc A AICc?

Holling’s model

type I aN 317.8 59.1

type II aN /(1 + ahN) 309.8 51.1

type IIT aN?*/(1 + ahN? 301.8 43.1
Beddington’s model

type I aN /(1 + bD") 266.8 8.1

type II aN /(1 + bD' + ahN) 259.4 0.7

type IIT aN?*(1 + bD' + ahN?) 258.7 0.0
Arditi & Akgakaya’s model

type I aND ™™ 267.8 9.1

type II aND " /(1 + ahND ™) 259.4 0.7

type III a(ND ™¥(1 + ah (ND ™)?) 259.8 1.1

N and D are the biomass of benthic algal mats and fish density, respectively.
D' is the fish density calculated using the equation of (F-1)/A. F and A are
the number of fish released to the enclosures and surface area covered
by the clay tiles, respectively. @ and & are the searching rate and handling
time, respectively. & and m are the interference coefficients.

A AICc indicates the difference in AICc from the best fitted model.

Beddington (1975) @ type II £7 )V, Arditi & Akcakaya (1990)
D type I BX U I EFI/)VH AAICe < 2 TH -7z (Table 3),
ETIVEBOHEMERE DR, Beddington (1975) D type
NBLXTOIETIVCE, 3DDETIVERDS BIRELT
NEBEBHONHE R OANEETH > 72 (Table 4, — 77,
Arditi & Akgakaya (1990) ® type I BX T I EFIL T 3D
DETIVER, HEE, REUTEREHOUMHRM B XU
THRBDEETH -7 (Table 4),

8

71 RN ORIFEO M, (EEEE OB R
eHTHINL, 7 AOMEEBEENKENZE/NE x5
WA SNz, BRI FHEIC T T VIR U7 f55E (Anderson
et al. 2000), FEEBEEEOBFROIE ANERET S
Holling (1959a, b) DETIVITHEANT, EBEHEOLGFE
&7 L OEALCE 2 N 12588 9 % Beddington (1975) %
K U Arditi & Akgakaya (1990) DETIVA, 7124720 D
HEWOHEEDXSDE R LD BELIFNATZEDE UTHER
ENTe, TAKREINAMEREEORE, (MEREOBIF
BOARENZEZLGZEEALNS, —77, (EEEOH
FRIET ADREBT U T 5728, 7 LTOMEKEEEE D
WZ2238 1 BYYORBEIHDT S, EHIC, 720D
AR E ORIy, 731 BOIVIEREA R TS
WDICHIH T E 5 PRI %, £z, MfEk
TP U TSI SNSRI 2 5 bIiX 0 kOB E
%t 9% (guchi & Hino 1996), AWML TIE, 77 LKL
BEMN 1R m L EDOAN T ThhblE D EERMRE I Nz,
7 LD L OEIM AN B 72 < % TR bV

Table 4. Estimates and standard errors of the parameters included in
the four parsimonious models. Results (¢ values) of the significance
test for the parameters are indicated.

Parameter Estimate SE t value
Beddington’s type II model

a 0.930 0.508 1.831

b 2.269 1.590 1.427

h 0.089 0.027 3.293*
Beddington’s type III model

a 1.598 11.571 0.138

b 41.691 308.973 0.135

h 0.167 0.014 12.156**
Arditi & Akgakaya’s type II model

a 0.419 0.079 5.289 **

m 1.014 0.195 5.208 **

h 0.089 0.026 3.500 **
Arditi & Akgakaya’s type III model

a 0.064 0.014 4.760 **

m 0.652 0.132 4.957 **

h 0.164 0.014 11.765**

a and & are the searching rate and handling time, respectively. & and m are
the interference coefficients.
*p <0.01, **p <0.001
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